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The roleof teacher educators istodevelopthecapacity in pre-service 
teachers for compl ex teach i ng that wi 1 1 prepare them tocreate and teach 
in "learning communities [that are] humane, intellectually challenging, 
and plural istic''(Darl i ng-H ammond, 1997, p. 33). T oestabl ish and mai n- 
tain such learning communities, however, requires knowledge of intel- 
lectual and social -emotion a I processes that are not explicitly taught in 
teacher preparation programs (Ashton, 1996; Dari i ng-H ammond, 1997; 
Dill, 1991; Goodl ad, 1990; H ill, 2000;Tom, 1997).Thisarticleexploresthe 
theoretical foundationsand practical application of Teachingfor I ntellec- 
tual andEmotional Learning (Tl EL®), a pedagogical model that codifies 
a powerful way of thinking about the intellectual and social-emotional 
processes that underlie teaching and learning. 

Tl EL draws from thetheory of psychologist] . P. Guilford (1977) and 
the writings of educational philosopher] ohn Dewey (1964). The Tl EL 
frameworkconnectsthefivethinking operations described in Guilford’s 
Structure of Intellect (SI) model and the five qualities of character 
described by Dewey. Guilford's thinking operations include cognition, 
memory, a/aluation, convergent production, and divergent production; 
Dewey's qualities of character include appreciation, mastery, ethical 
reasoning, empathy, and reflection. Each of these components and their 
connections will be discussed later in the article within the theoretical 
foundationssection. 
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Tl EL is a tool that makes practical contributions to the knowledge 
base of teaching in four important ways. The TIEL model codifies 
fundamental thi nki ng and soci al-emotional processes; faci I itatescommu- 
nication about thinking, feeling, and learning in the classroom; provides 
a guideline for curriculum design and implementation that supports 
complex teaching and learning; and forges connections among the 
teacher educators, the teacher candidate, and P-12 students. 

Thisarticleisorganizedinthreesections. I begin by offeringa rationale 
for a new pedagogy, and then discuss the theoretical foundations of the 
TIEL model. Finally I look at contributions to the knowledge base of 
teachingthatincludes examples of implementation oftheTI EL model. The 
rationalecontextualizesthediscussion in the broad sweep of education in 
the last century and provides a short review of literaturethat supportsthe 
preparation of teachers in the areas of intellectual and soci al-emotional 
processes. The theoretical section includes an analysis of the conceptual 
foundations of theTI EL framework. The final section explains four ways 
i n which Tl E L contri butes tothe knowledge base of teach i ng and i ncl udes 
examples of how implementation oftheTI EL framework affects the roles 
of teacher educators, teachers, and P-12 students. 

Rationale for a New Pedagogy 

Historical Perspective 

Today'scompl ex educational conditions requirea complex pedagogy. 
An explicit emphasis, however, on thinking skills or soci a I -emotion a I 
characteristicsthat I ieatthefoundationofcomplexteachingand learning 
has rarely been emphasized in American education. The system of 
education in the United States was designed at the turn of the 20th 
century to prepare poor citizens and immigrants for socialization and 
fact ory work. Notwithstanding notable pockets of progressive in novation 
initiated by Dewey and others in the 1930s and 1940s, education 
methodologies relied largely on text-based rote I earning. The progressive 
methods of project work espoused by Dewey that incorporated indepen- 
dent thinking, self-management, and creativity all but disappeared 
duri ng the Second World War. 

After 1950, almost all trace of progressivism was erased, only to be 
revived in a flurry of educational reform following the launching of 
Sputnik. During that time, there were significant changes in the devel- 
opment of curriculum that included rigorous content and critical and 
creative thin king. Yet, these elements of complex teaching and learning 
disappeared once again in the back-to-basics movement of the 1970s. 
Thereafter, three waves of school reform swept through the late 1980s 
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and 1990s. The first wave included new emphasis on coursework and 
testing mandates; the second addressed improvements in teaching and 
teacher education; and the third focused on the development and use of 
morechal I engi ng standards (Dari i ng-H ammond, 1997). 

Duringthethird phase of the cur rent reform movement, standards 
were developed at national and state levels that included an emphasis 
ontheteachingand learningofthinkingskills. Standardsfor assessing 
the effectiveness of teacher education programs developed by the 
National Council for Accreditation of Teacher Education (NCATE) 
require that "[teacher] candidates understand and use a variety of 
teaching strategies that encourage elementary students' development 
of critical thinking, problemsolving, and performance skills"(NCATE, 
2000, p.8). The intention of this NCATE standard is to assure that 
teachers will be prepared to design curriculum and instruction that 
includes the teaching of thinking based on state standards for P-12 
students. 

TheNewYorkStateStandardsareanexampleof P-12standardsthat 
include an emphasis on thinking. The New York State Social Studies 
Standards include five content categories: History of the United States 
and New York, World H istory, Geography, Economics, and Civics. Each 
begins, "Students will use a variety of intellectual ski I Is to demonstrate 
their understanding of [each content area]" (New York State Education 
Department [NYSE D], 1996). Standards in math, science, and technology 
are similarly explicit about the teaching of thinking. The standard for 
I nterdisci pi inary Problem Solving states, "Students will applytheknowl- 
edge and thinking skills of mathematics, science, and technology to 
address real -I ife probl ems and make i nformed deci si ons" (N Y SE D , 1996) . 
Thedescriptions of each of these standards makecleartheimportanceof 
teachi ng thi nki ng. Y et, despite extensive reforms and the best efforts of 
teacher educators, large numbers of teachers are still not adequately 
prepared to use "empoweri ng" (Dari i ng-H ammond, 1997, p. 33) method- 
ologies that facilitatethinking and result in complex learning. 

TheTeaching of Thinking 

Effective teaching that empowers students and promotes complex 
learning requires that teachers deeply understand both the intellectual 
and emotional factors of learning (Ashton, 1996; Dari i ng-H ammond, 
1997; Folsom, 2004; Hargreaves, 1997; Hill, 2000). How does one 
recogni ze a cl assroom that evi dences understandi ngs of expl i ci t i ntel I ec- 
tual processes that facilitatethinking and understanding? French and 
Rhoder (1992) cite expl icitcharact eristicsthey expect toseein a thinking 
classroom: active involvement of the learner in constructing meaning; 
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risk taking rather than conformity; pridein thinking; respect for opinions 
of others; and curiosity. 

Sarason (1982) not edthelack of discussion aboutthinkingand learning 
amongteachers and students. Duri ng his visits tohundreds of classrooms, 
teachers reported that they had not received adequate preparation to 
discuss or teach thi nki ng withi n thecontext of a given curricul um. Others 
concur that teachers do not havethe knowledge needed to consciously and 
expl id tl y i ncorporate i ntel lectual and soci al-emoti onal processes i ntothei r 
curriculum and instruction (Ashton, 1996; Darling-Hammond, 1997; Hill, 
2000; Marzano, 1993). 

While many recognize the importance of thinking, the actual 
teachi ngof thi nki ng i n theclassroom has proven problematic (Goodl ad, 
1990; Lewis & Smith, 1993; Marzano, 1993; Tomlinson & Callahan, 
1992). One difficulty is the confusion that exists about the concept of 
thinking and the terminology by which it is described. Higher- and 
lower-order thinking, critical and creative thinking, and problem 
solving are terms that have a variety of meanings and interpretations 
(Lewis & Smith, 1993; Resnick, 1987). 

Ennis (as cited in Lewis & Smith, 1993), an educator who pioneered 
the field of critical thinking in the 1950s, emphasized judgment among 
multiple options in his definition of critical thinking, yet he later 
combi ned the concepts of critical thinking, problem-solving and creative 
thinkingtoform a new definition: "formulating hypotheses, considering 
alternative ways of viewing a problem, posing questions, considering 
possible solutions, and making plans for investigating"^. 134). 

Ultimately, Lewis and Smith (1993) abandoned the use of the over- 
worked and unclear term critical thinking, preferring to use higher-order 
thi nki ng. They i ncl ude "problem sol vi ng, critical thi nki ng, creati vethi nk- 
ing, and decision making" (p. 136) in their definition. Confusing the 
situation further istheconverseoftheterm higher-order thinking, namely 
lower-order thinking (Resnick, 1987). What requires higher-order think- 
ing for one person mayindeedbeaccomplishedbylower-orderthinkingfor 
someoneel sewhohas I ongsi nee mastered thetask (Marzano, 1993). Lewis 
and Smith (1993) quote Maier's definition of lower-order thinking as 
"learned behavior or reproducti vethi nki ng" i n contrast with "reasoni ng or 
productivebehavior"(p. 132, emphasis in the original). 

While the confusion surrounding the terminology and teaching of 
thinking has been referred to as a "conceptual swamp" (Cuban, as cited 
in Lewis & Smith, 1993, p. 131), teacher educators, despitethedifficulty, 
need to understand thinking in order to appropriately address educa- 
tional standards with their teacher candidates. Without a clear under- 
stand! ngof thefundamental thi nki ng processesthat underl iemany of the 
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ski I Is specified i n standards, teachers are at a disadvantage i n pi anni ng 
curriculum and instruction that teach these ski I Is. 

Social-E motional Aspects of Learning and Teaching 

Whi lea great deal has been written about the need toteach thinking, 
focused attention onthesocial-emotional aspect of learning and teaching 
ismorerecent.Goleman (1995) poi ntsoutthat "uni i ke I Q, with itsnearly 
one-hundred-year history of research with hundreds of thousands of 
people, emotional intelligence is a new concept” (p. 34). Even though the 
subject of emotion was bei ng approached scientifical ly by Darwi n, J ames, 
and Freud in the latter part of the 19th century, 20th century cognitive 
scientists preferred to separate intellect from emotion described as 
"subjective.. .elusive and vague" (Damasio, 1999, pp. 38-39). Recently, 
however, cognitive scientists are recognizing the interconnectedness 
between thinkingand emot i on . D a masi o's resea rchshowsthat "emot i on 
is integral to the processes of reasoning and decision making" (p. 41). 

Neuroscience is catching up to what educators have intuitively 
known about thinking and emotional connections. In the 1950s and 
1960s, Taba and Elkins (1966) developed curriculum strategies to help 
"cultural lydisadvantaged"students with limited educational opportuni- 
ties "to reshapetheir mental and emotional functioningandtoestablish 
a process for learningtolearn"(p. v). I n our multicultural worldtheterm 
"cu I tu ral I y di sadvantaged" i s no I onger used to descri be students at ri sk 
of fai I ure i n an educational setti ng. Theconcept of theat-risk learner now 
includes a wide range of intellectual, social-emotional, socioeconomic, 
ethnic, cultural, and linguisticdiversity. 

Yet, regardless of the circumstances that place a student at risk 
educational ly,thereisevidencethatthequality of intellectual engagement 
is closely connected to emotional responses. In their research with 
underachievinggiftedhigh school students, KanevskyandKeighley (2003) 
found thatthestudentswanted choice, challenge, and intellectual complex- 
ity in their learning, as well as teachers who cared "about their teaching 
and thei r students" (p. 25). The absence of these essential i ntel lectual and 
social -emotional qualities in their educational experience resulted in 
academic underachievement, suspension, and dropping out of school. 

Levin (as cited in Sanacore, 1994) states that students "are caught in 
an at-risk context" that includes not only the context from which they 
come, but the context of a school structure that "does not accommodate 
their needs" (p. 3). These needs must include, as Kessler (2000) points out, 
attention to students' "i nner li ves" (p. xvi i i ) i nvol vi ng connection, compas- 
sion, andcharacter. Teachers need a pedagogical model that helpsteachers 
meetboththeintellectual andthesocial-emotional needs oftheir students. 
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Theoretical Foundations of the TIEL M odel 


TheTIEL model helps teachers understand the intellectual and 
social -emotional components that underlie the complex teaching and 
learni ng proposed by Dewey, descri bed i n many of thestandardsfol I owed 
by teacher educators and P -12 teachers, and recogni zed by educators and 
scientists interested in the connection between intellect and emotional 
characteristics. Derived from the work of both Guilford and Dewey, the 
Tl EL model (seeFigurel) is depicted graphically by a color-coded wheel 
that includes thinking operations from Guilford's Structure of I ntellect 
Theory and correspondingsocial-emotional characteristics described by 
Dewey as qualities of character (see Figure 1). The remainder of this 
section includes a definition of each component of theTI EL model and an 
explanation of the relationship between each thin king operation and the 
cor r espon d i n g soci a I -emot i on a I ch a r acter i st i c. 


Figure 1: 

TIEL 
Design 
Wheel 
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ThinkingOperations 

TheStructureoflntellectTheory devel oped by psychol ogi st G u i I f or d 
during the 1940s and 1950s is useful in clarifying the terminology of 
thinking. Guilford’s theory greatly expanded the limited view of intelli- 
gence at the time to include creativity and a broadened concept of 
evaluation. TheStructureof I ntel led is a three-part theory that includes 
contents, operations, and products (Guilford, 1977). 

TheTI EL model makes useoftheoperationscomponentofGuilford’s 
theory which describes the various ways in which information is pro- 
cessed. The operations component isdefined as "the alternative ways in 
which the organism can process any kind of informational content and 
devel op out of it productsthattakeanyform"(T annenbaum, 1986, p. 126). 
Thefiveoperations described byGuilfordformthelower halfoftheTI EL 
Design Wheel: cognition, memory, e/aluation, convergent production, 
and divergent production. The definitions of these five operations are 
instructive in helping teachers understand the terminology of the 
thinking processes they want students to develop. 

Cognition isdefined as "discovering, knowing, and understanding" 
(Guilford, 1977, p. 48). Meeker (1969) defines cognition as "immediate 
discovery, awareness, rediscovery, or recognition of information in 
various forms; comprehension or understanding" (p. 14). Memory is 
defined as "retention or storage" of information (p. 16). Sternberg (1984) 
adds to this definition by pointing out the role of memory in making 
connections between new and old information. Evaluation includes 
"compari ng and j udgi ng" i nformati on (G u i Iford, 1977, p. 128) or "reachi ng 
decisionsormakingjudgmentsconcerningcriterion satisfaction" (Meeker, 
1969, p. 17). Convergent Production isthefocused production of informa- 
tion. Convergent Production is a kind of productive thinking in which 
"onlyoneanswer isconsideredcorrect"(Guilford, 1977, p. 109) as well as 
logical anddeductivethinking. DivergentProduction, ontheother hand, 
referstocreativethinkingthat involves broad production of information, 
producing "alternative ideas ... which satisfy a somewhat general re- 
quirement" (p. 92). Divergent production generates information with an 
"emphasis on variety and quality of output" (Meeker, 1969, p. 20). 

Qualities of Character 

Similar to Guilford, Dewey also devoted a great deal of time to 
thinking about thinking. Throughout Dewey's (1938, 1964, 1991) writ- 
ings, he emphasizes the importance of thinking and intellectual organi- 
zation. Yet, Dewey found difficulty in the fact that the "different modes 
of thi nki ng bl end i nsensi bly i ntooneanother" (Dewey, 1991, p. 6). Dewey 
was nearing the end of his life when Guilford was developing histheory 
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of intelligence in the early 1950s. Therefore, Dewey was unabletotake 
advantage of Guilford's theory that organized "modes of thinking" into 
more manageable categories. 

Though he did not have access toGuilford's work, Dewey neverthe- 
less describes a variety of thin king processes that have much in common 
with the basic definitions found in the operations component of the 
Structure of I ntellect Theory. Dewey mentions the intellectual process 
of observation (Dewey, 1964) that Guilford included in the thinking 
operation, Cognition. Among the factors essential to thinking, Dewey 
includes "store of experience and facts" (Dewey, 1991, p.30) that corre- 
spondstoGuilford'soperation, Memory. I n addition, Dewey was a strong 
advocate of project-based I earning that included the teaching of theself- 
management ski I Is that Guilford included in the operation Evaluation. 
Believing strongly in the initiative of the learner, Dewey advocated 
project work that allowed students to experience the self-management 
skills of decision making, planning, and self-evaluation (Dewey, 1938, 
1991; Folsom, 2004; Kilpatrick, 1938). Dewey (1991) also considered the 
ability to suspend evaluation just as essential to ski I Iful thinking as the 
ability to evaluate. Other factors that Dewey considered "essential to 
thought" include "orderliness" and "flexibility" (p. 30), corresponding to 
Guilford's last two thinking operations, Convergent Production and 
Divergent Production. 

Dewey, however, went beyondtheintellectual aspect ofteaching and 
learning. Dewey (1964) saw education as both "an ethical and psychologi- 
cal problem"(p. 197), and thought thereshould beadegreeof "symmetry 
among all theintrinsicfactorsin human experience" (K I iebard, 1995, p. 
55). For Dewey it was important that the moral or ethical dimensions of 
learning weresomehow linked tothecognitive. Dewey's definition ofthe 
purposeof education is"thetraining of the powers of intelligenceandwill 
with the object to be attained ... a certain quality of character" (Dewey, 
1964, p. 197). Character, according to Dewey, is a "measurement of 
mental power" (p. 197). He describes the five qualities of character: 
"reflection, mastery of truth and laws, loveof beauty in natureand in art, 
strong human sympathy, and unswerving moral rectitude” (pp. 196-197). 

BringingtheCognitiveand Moral DimensionsTogether 

TheTIEL model brings together the cognitive aspects of learning 
from psychol ogy and the moral or soci al -emoti onal di mensi on of I ear ni ng 
found in educational philosophy. These two disciplines which help 
teachers understand the underlying processes of teaching and learning 
are often considered incompatible (Arcilla, 2002). TheTIEL Design 
Wheel connects components from each discipline in the following ways. 
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Reflection and Cognition. Dewey links the intellectual activity of 
obser vat ionwithinthe oper at i on of C ogn i t i on to R ef I ecti on , t h e power to 
"master and not be mastered by thefacts" (Dewey, 1964, p. 197). Hewarns 
againstthequantitativegatheringof facts and information with noregard 
to the connection and organization of those facts. The connecting and 
organizing is the product of reflection, or what Dewey calls, "the 
formativeenergyoftheintelligence"(p. 196). Hesays, 'Therecannot be 
observation in the best sense of the word without reflection, nor can 
reflection fail to be an effective preparation for observation" (p. 196). 
Borland (1989) points out, 'Thinking requires an object of thought" (p. 
178). The I inking of cognition to reflection emphasizes the importance of 
content in relation to process. Process cannot be neglected for content, 
nor can content be neglected for process. 

Empathy and Memory. Empathy, or "human sympathy" in Dewey's 
(1964, p. 197) words, connects with Memory, linking new knowledgeto 
previous experiences. Thresholds of empathy naturally vary within each 
person's I ife. T ofeel compassion for another means "one must draw upon 
one's own capacity ... one's own experience" (J ersild, 1955, p. 127). It is 
through remembering experiences of caring, either in reality, or some- 
times vicariously through observing the experiences of others, that we 
learn to becari ng i ndivi duals. As weempathizewith others, theconnect- 
ing cues to our own experiences are strengthened and our capacity for 
empathy i ncr eases (H offman, 1991). 

Moral or Ethical Reasoning and Evaluation. Ethical Reasoning, or 
"moral reasoning" (Dewey, 1964, p. 197), corresponds tothe operation of 
Evaluation.Theski I Isof defending choices with sound criteria and setting 
standards by which toevaluateourselvesarethesamebasicskillsneeded 
in making moral decisions. Moral or ethical decisions, however, also 
include valuing and having consideration for others. Moral reasoningis 
descri bed as "bei ng conscious of ourselves struggl i ng to make meani ngs, 
tomakecritical senseofwhatauthoritativeothersareofferingas... real" 
(Greene, 1995, p. 126). 

Mastery and Convergent Production. Dewey's term "mastery of truth 
and I aws" ( 1964, p. 138) i mpl i es an external absol ute. Similarly, mastery 
in learning usually involves an answer or skill expected by someone else 
other than the learner. Mastery, therefore, connects to logical thinking 
and the problem solving that involves a search for the one right answer 
(Convergent Production). It is important to understand convergent 
thinking in relation to other processes of thinking because of its 
prominence in theeducational system (Berliner & Biddle, 1995; Brooks 
& Brooks, 1993; Darling-H ammond, 1997; Dewey, 1938; Gehrke, Knapp, 
& Sirotnik, 1992; Goodlad, 1984; Meeker, 1995; Resnick, 1987; Sarason, 
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1982; Smith & O'Day, 1990). Mastery of school skills and subjects is 
strongly connected to social-emotional well-being. Levine (2002) uses 
the term "intellectual self-esteem" (p. 206) to describe the importance 
of the learner having confidence in his or her intellectual abilities. 
When students lack a feeling of intellectual mastery or if they have 
intellectual strengths unsupported in school (Noddings, as cited in 
Kanevsky & Keighley, 2003), they can become "emotion a I powder kegs" 
(Levine, 2002, p. 267). 

The linear sequential thinking that has dominated society and 
education si ncethescientificawakeni ngof the 17th century has been the 
main process of thinking used in gaining mastery over academic knowl- 
edge (Bailey, 1996). While convergent production is still important in 
mastery of traditional school skills, today's chaotic, information-laden 
society requi res that students develop the abi I ity to search for patterns, 
make connections, and tosift and select among a glut of disparate data 
(Bailey, 1996; Rushkoff, 1996). To succeed in such pattern finding, 
students need thinking abilities beyond those of sequential processing 
that remain the most influential in our culture (Bailey, 1996). 

Appreci ati on and D i vergent P rod ucti on . Appreci ati on for beauty i n arts 
and natureis related tocreativethinkingwithintheoperation of Divergent 
Production. Guilford (1977) defined divergent production as "a broad 
search for alternatives" (p. 93). "I nventing, designing, contriving, compos- 
ing, and planning" (p. 78) are all activities exhibited by persons showing 
creativity. Each of these activities includes a search for alternatives. Each 
involves seeing more in a situation than others have seen before. 
Developingthetraits of creativity that includefluency,flexi bi I ity, original- 
ity, and elaboration (Guilford, 1968; Williams, 1981), increases one's 
appreci ati on for these samecharact eristics found intheartist or in nature. 

Even though the natural and man-made worlds display an endless 
va r i ety of creat i ve a I ter n at i ves, cr eat i vi ty h as i mport a n ce beyon d a rt a n d 
beauty. Kessl er (2000) expl ai ns that "creat i vity repl en i shes the sou I not 
only through the arts, but also in the way we meet challenges in every 
domain of the curriculum and of life" (p. 92). TheTI EL model, through 
placing creativity and appreciation in a position of equal importance to 
other areas of intellectual and social -emotion a I endeavor, supports 
bringingcreativityoutof its current "exile" (Kessler, 2000, p.92)fromthe 
priorities of the educational system. 

Hence, what can bederivedfromtheworkof both Dewey and Guilford 
is that teaching and learning must include not only the intellectual 
components, but the components of moral and/or emotional dimensions 
as wel I . Dewey's writi ngs i n phi losophy and G ui Iford's work i n psychology 
complement each other in ways that clarify the processes involved in 
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teachingfor intellectual and emotional learning. Dewey's five qualities of 
character integrated with Guilford's five intellectual operations form a 
powerful instructional model that can help teachers better understand 
complexteachingandseenewwaysofdesigninglearningexperiencesthat 
"nurturethespi rit as wel I asthemi nd”(Darl i ng-H ammond, 1997, pp. 5-6). 

The TIEL Model: 

Extending the Knowledge Base of ComplexTeaching and Learning 

The TIEL model addresses four gaps in the knowledge base of 
teachi ng. Thesefour gaps, revealed i n the I iterature, i ncl udecodifi cati on 
of "knowledge underlying and relevant to teaching" (Goodlad, 1990, 
p.267); communication about "learning andthinking"(Sarason, 1982, p. 
220); curriculum development that is "largely absent, inadequate, primi- 
tive" (Goodlad, 1990, p. 267); and the lack of connection from teacher 
education coursework to the P-12 classroom (Dari i ng-H ammond, 1997; 
Goodlad, 1990; Hollingsworth, 1989). 

This section will explore each of these four areas and provide insight 
into the effect of implementation of the TIEL model on the roles of 
teacher educators, teachers, and P-12 students. Examples will bedrawn 
from a year-long study that followed the experiences of four New York 
City public elementary school teachers who implemented Tl EL within 
the context of project work. As part of the study, the teacher educator/ 
researcher i ncl uded a professi onal development component that focused 
on the Evaluation component of the Tl EL Model that includes the self- 
management processes of decision making, planningand self-evaluation 
within the context of group project work. 

This research focus was chosen for three reasons. The higher order 
thinking processes (Marzano, 1993) included in the Evaluation compo- 
nent can be clearly taught through project work. Project work requires 
the use of all the thinking processes included in the Tl EL model that 
include researching (Cognition), making connections (Memory), and 
producing both convergent! y and divergently (Convergent Production 
and Divergent Production). The process of creating a project opens 
opportunitiesfor reflection, learning empathy, acting ethically, develop- 
ing appreciation for differences, and developing mastery in learning and 
working with others. 

U si ngthei r own curricul um, teachers learned todesign project-based 
learning experiences in which their students partici pated in the setting 
of criteria for evaluating their projects, made decisions about, planned, 
and evaluated their project. The researcher met weekly with each 
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teacher for a half day to teach and observe the new strategies. A group 
meeting was held monthly to share strategies. Baseline data was 
col lected at the begi nni ng and at theend of the professional development 
intervention using classroom observation, teacher and student inter- 
views, and analyses of teacher materials and student project work. 

Results of the study revealed that the Tl EL framework helped the 
teachers become aware of and understand the ski I Is of decision maki ng, 
pi anni ng, and self-eval uation withi n thethi nki ng operation E val uati on . 
Tl EL helped clarify these within the context of other thinking processes 
they wanted students to develop. Teachers learned to discuss thinking 
with thei r students, pi an more purposeful ly, and i ncrease project work i n 
their classrooms. Student performance demonstrated the learning con- 
nections from the teacher educator/researcher to the teachers to the 
students in second through fifth grades. Students cl early articulated their 
thinking, consciously planned their work, and showed increased motiva- 
tion and empowerment. A more detailed discussion of this research can 
be found in Folsom, 2004. 

Codification 

The TIEL Design Wheel codifies a holistic view of the complex 
adaptive system of teaching and learning. TheTI EL framework helped 
these teachers become aware of and understand the skills of decision- 
making, planning, and self-evaluation within the thinking operation 
Evaluation and the relationship of evaluative skills to other thinking 
processes. I n a complex adaptive system, forward progress in research 
and understanding is determined by understanding the hidden order or 
theory that lies at the foundation of the system (Holland, 1995). While 
complex adaptive systems rely on theory to bring order, the complex 
intellectual and social-emotional factors involved in complex teaching 
and learning have not been codified into a coherent holistic theory 
(Labaree, 1998). 

Tl EL codifies a developmental view of teaching and learning that 
addressestheintellectual and psychosocial aspectsof learning (Seifert & 
Hoffnung, 2000). The TIEL Design Wheel graphically represents and 
makes accessible to teachers and learners alike basic intellectual and 
social-emotional processes that "support individual students’ develop- 
ment, acquisition of knowledge, and motivation" (N CATE, 2000). I n this 
way, as Goodlad (1990) suggests, Tl EL codifies "knowledge underlying 
and relevant toteachi ng" (p. 267). U nderstandi ngthei ntel I ectual compo- 
nentsthat underliethe terminology of thinking can help teachers create 
learning activitiesthat promote development of a wide range of thinking 
processes in students. Understanding thinking processes and social- 
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emotional characteristics helps teachers pi an curriculum and instruction 
that promotes both intellectual and character development (Tyler, 1949). 

Communication 

Tl EL addstotheknowledgebaseinthearea of communication. I nthe 
Folsom (2004) study, TIEL facilitated communication about thinking 
between the teacher educator/researcher, the four teachers and their 
second through fifth-grade students. Bringing together terminology of 
thi nking from thefields of philosophy, psychology, and education, Tl EL 
provides an accessible language that helps educators fill the gap in 
classroomdiscussionsaboutthinkingand learning. By namingthinking 
and social-emotional processes, theTI EL framework facilitates commu- 
nication about thinking and learning. Through the use of the TIEL 
framework, teacher educators, teachers, and learners share a common 
language and a common responsibility in making the processes of 
teaching and learningtransparent. 

The experience of one of the four teachers who participated in 
implementing Tl EL offers insight into the importance of a language 
that facilitates communication about thinking processes. Prior to the 
research study, Teacher A participated in the pilot project, a three- 
month version of the research, learning to teach the self-management 
ski 1 1 sof decision making, planning, and evaluation ski I Isto her students 
through project work in social studies. Baseline and final data were 
collected, as in the later research, through classroom observations, 
teacher and student interviews, and analysisof teacher-designed mate- 
rials and student projects. 

A major difference occurred between the pi lot study and theyear-long 
research. Duringthepilot,TI EL was not used as an organizing structure 
or as a language for instruction. Instruction in curriculum design, how- 
ever, requires clear communication about "knowledge underlying and 
relevant”(Goodlad, 1990, p.267)totheprocesses of teaching and learning. 
Without theTI EL framework, Teacher A had no larger context in which 
to place the self-organization processes of decision making, planning, or 
self-evaluation. According to Goodlad (1990), she had "no taxonomies or 
hierarchies of knowledge connected to a classification of the teaching 
decisions in which teachers regularly engage" (p. 267). She was at a 
disadvantage in not havingthesameknowledgetoguideherown learning 
as the teacher educator/researcher had in carrying out instruction. This 
limited communication caused an unequal relationship of "knowing" and 
restricted a moreopen and equitablecol I aboration. Attheconclusionofthe 
full research year, Teacher A compared her learningexperiencewiththat 
of the pi lot. She reported that using theTI EL framework was important 


Volume 14, Number 2, Fall 2005 


88 


Exploring a New Pedagogy 


to contextual ize and namethethi nki ng processes enhanci ng her learni ng 
and impacting on the learning outcomes of her students. 

Curriculum 

Tl EL addstotheknowledge base ofteachinginthearea of curriculum 
development. Thefour teachers who participated in theTI EL study had 
gaps in their knowledge about curriculum that Goodlad describes. 
According to Goodlad (1990), training in "curriculum development in 
teacher ed u cat i on i s I a rgel y a bsent , i n adequ ate, pr i mi t i ve, or a 1 1 of t h ese" 
(p. 267).Thissituation leaves teacher educators and teacher candidates 
"to their intuitive and practical interpretations" (p. 267). When knowl- 
edgeof cu r r i cu I u m devel opment i s i n adequateteachers a re I eft to depend 
on "what appears to work... their own experience as students," "well- 
packaged and marketed” curriculum, or teaching materials dictated by 
others (p. 268). Teachers, therefore, often donot havetheknowledgethey 
need to carry out effective teaching themselves or to bring about 
knowledgeablecurricular change. 

The four teachers were unprepared to teach thinking or to design 
project-based curriculum, both important factors in progressive teaching 
(Darling-Hammond, 1997; Dewey, 1938, 1964). Even when abundant 
opportunities for decision making were present in the classroom, teach- 
ers were unaware of howto make the transfer from unstructured daily 
decision makingtothemoreformal decision making required in project 
work. Where opportunities for decision making in project work were 
present in onesubject, teachersdid not transfer theprocesses of decision 
making to project work in another subject (Folsom, 2004). Much of their 
planning consisted of loose amalgams of I earning activities with moder- 
ate attention to overall instructional goals. 

I ntegrating procedural andmetacognitiveknowledgeintodeclarative 
knowledge or subject matter is the essence of curriculum development. 
T yler (1949) stated that an objecti vefor a learni ng activity should havefour 
procedural characteristics: devel opthi nki ng, acqui rei nformation, develop 
social attitudes, and develop interests. Yet, without an organizing struc- 
turethat clarifies what "devel op thinking and social attitudes” can mean, 
connections between intellectual and social -emotional processes are lost 
andcurriculumdevel opment remains"inadequate[and] primitive" (Goodlad, 
1990, p. 267). TIE L can provide teachers with the tools they need to pi an 
for complex learni ng that ski I Iful ly weaves procedural and metacogniti ve 
knowl edge i nto decl arati ve knowl edge. 

Using theTI EL framework facilitated several changes in how the 
four teachers planned curricul um. TheTI E L Design Wheel hel ped them 
"intellectuallyorganizetheir own work"(Dewey, 1964, p. 175; emphasis 
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in theoriginal) and improve their ski I Is of "purposive planning" (p. 170). 
Teacher B had many opportunities for choice in his classroom and 
regularly planned for his students to do project work. As Dewey advo- 
cated, these projects provided a need for decision making, planning, and 
self-evaluation (K I iebard, 1995). Yet, priortotheTI EL research, Teacher 
B did not explicitly teach students how to make decisions or plan their 
projects. U sing the Tl EL framework to design project work, Teacher B 
greatly improved his ability to plan curriculum and quality hands-on 
experiences for students. 

TheTI EL framework also helped theteachers in the study learn to 
design morebalanced curriculum. Followingthepilot, Teacher Afocused 
heavily on process to the neglect of important content as she planned 
project-based curriculum for her fifth-graders. She planned creative 
projects that helped her students develop an appreciation of subject 
matter and taught self-organization processes, yet she neglected teach- 
ing factual information important in the study of content. TheTI EL 
Design Wheel helped her see the importance of balancing learning 
activities between thosethat i ncl udeConver gent Production and M astery 
of subject matter and thosethat emphasize Divergent Production and the 
development of A ppreci ation. 

I mplementingTI EL helpedthefourteacherschangetheirapproach to 
curriculum. Teacher C, who utilized more traditional methods than the 
other teachers, was afraid to do project work as the research study began. 
Realizing that opening the curriculum to allow for student choice would 
requi re her togi ve up certai n amounts of control i n the cl assroom, she was 
reluctant to teach project work. Yet, by the end of the research year, 
Teacher C planned for her students to create projects that ranged from 
simple poster board col I ages to dramas that involved writing scripts and 
designi ng costumes. T eacher C was i mpressed with the motivation of her 
students, commenting, 'The kids can be swept up in it ... I'm not always 
draggi ngthem on this heavy sled" (Folsom, 2000, p. 390). Convi need of the 
val ueof student empowerment and the experience of worki ng with Tl E L , 
Teacher C changed her practice to consistently include project-based 
learning in her curriculum development repertoire. 

Connections 

Tl EL brings to the knowledge base of teaching a powerful tool that 
forges connections from the theory learned in teacher preparation 
coursework to the practice of teaching in P-12 classrooms. TIEL ad- 
dresses both the lack of transfer from teacher preparation coursework to 
the P-12 classroom (Ashton, 1996; Darling-Hammond, 1997; Dill, 1991; 
Goodlad, 1990; Hill, 2000; Hollingsworth, 1989; Tom, 1997) and the 
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explicit discussion of thinking and learning that is missing in teacher 
preparation coursework (Ashton, 1996; Hill, 2000; Sarason, 1982). Tl E L 
hel ps teacher educators expl i citly teach the underl yi ng i ntel lectual and 
social -emotional processes relevant tocurricul um and instruction that P- 
12 students need todevelop. When teachers understand i ntel lectual and 
social -emotion a I components, they can pi an curriculum that will address 
development more holistically. When students understand their own 
thinking and emotions, they become more aware, motivated, and in- 
volved learners (Folsom, 2004). 

Students from the four classrooms involved in the study used the 
languageand visual representation of theTI EL Design Wheel todiscuss 
the thinking processes they employed to develop thei r projects (F olsom, 
2004). One student made the following observation that reflected the 
connection from the teacher educator to the teacher to the fifth-grade 
student. Thestudent said, "Evaluati on is a bridge bet ween cogniti on and 
doing." The student did not have the words content, process, or product 
to express the idea that evaluation contains the processes that link 
content to a concrete product. I nstead, she used the thinking operation 
Cognition to name the concept of content. Since Cognition refers to 
gathering information and research, the student chose a term that 
clearly represents content or the "stuff" of learni ng. E val uati on i ncl udes 
the skills of analysis, setting criteria, decision making, planning, and 
assessment that are involved in the processing of content. The action of 
doing, or creating a product, is inherent in the thinking operations, 
Convergent Production and Divergent Production. Thus, the student's 
statement, "Evaluation is a bridge between cogniti on and doing, "clearly 
demonstrated her understanding of theconceptsunderlyingtheconnec- 
tion from information to a product emerging from that information. 

Implications 

TheTI EL model provides a technology for examining "knowledge 
underlying and relevant to teaching" (Goodlad, 1990, p. 267). After a 
comprehensive review of the theoretical literature about thinking, learn- 
ing, andcurriculumdevelopment,TI EL emerges as a model thatservesto 
concretize the abstract intellectual and social-emotional components 
essenti al tocomplex teach i ng and learni ng. As a consequence of looki ng at 
this new pedagogy, the application of the TIEL model suggests an 
ambitious research agenda at both the university level for teacher 
preparation and theP-12 classroom level to improvestudent performance. 

If the role of teacher educators is to develop the capacity in pre- 
service teachers for complex teaching, research is necessary to deter - 
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mine the most effective ways of learning the new skills needed. First, 
teacher educators must understand the i ntel lectual and soci al emotional 
infrastructure of complex teaching and learning and become skilled in 
conducting the deep metacognitivediscussions necessaryto makethese 
processes visible to teacher candidates. Second, they must learn howto 
devel op syl I abi that i ncl ude learni ng experiences through which teacher 
candidates can experience complex learning. Third, they must learn to 
teach how topi an curricul um and instruction in explicit waysthat address 
Goodl ad’s concerns. 

Research is now under way to assess the effect of using the Tl EL 
model with teacher candidates withi n thecontext of teacher preparation 
coursework. The purposeof this research istoinvestigatetheconnection 
fromcoursework to the P-12 classroom and includes both in-service and 
pre-service teachers enrolled in a masters program in elementary 
educati on .The research wi 1 1 fol I ow teacher candi datesthrough coursework 
in which theTI EL model is implemented and will evaluatethequalityof 
transfer to P-12 classroom. 

In addition, studies on theindividual components ofTI EL areneeded. 
The research with the four teachers cited in this article focused on the 
self-management processes of decision-making, planning, and self-evalu- 
ation found in the Evaluation component of theTI EL model. Similar 
studies on individual components and on the relationships between the 
intellectual and social emotional components across all grade levels and 
within a variety of content areas could develop a rich array of applications 
for the Tl E L framework. 

Finally, longitudinal studies of theTIEL framework are needed. 
Darling-Hammond (1997) draws a connection between access to knowl- 
edgeandtheability"tomanagecomplexformsofteaching"(p. 13). M ulti- 
year studies of teachers who receive instruction using theTIEL frame- 
work duringtheir teacher preparation program could help determinethe 
effect that foundational knowledge of intellectual and emotional compo- 
nents has not only on their own teaching, but on their mentoring of 
student teachers and interns. 


Conclusion 

Research on theTIEL model, Teaching for Intellectual and Emo- 
tional Learning, comes at an appropriate time in educational history. 
Teacher educators need a theoretical framework that facilitates an 
understanding of the intellectual and social emotional processes that 
underlie complex teaching and learning. Such teaching is necessary to 
prepareteachers who in turn will prepare P-12 students with thethinking 
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and social emotional skills needed for living in a highly complex society. 
Grounded in the work of Guilford and Dewey, Tl EL provides a language 
to communicate with teachers about thinking and social emotional 
learning, offers a practical guidelinefor curriculum development, and is 
a way to forge more effective connections between teacher preparation 
coursework and practice. TheTI EL model can assist teacher educators 
in preparingteachers who will createfuture"humane[and] intellectually 
challenging"classrooms(Darling-Hammond, 1997, p. 33). 
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